
ê‡ÌÂÂ Ï˚ ÒÓÓ·˘‡ÎË Ó ÒËÌÚÂÁÂ ÌÂÍÓÚÓ˚ı
ÔÂ‰ÒÚ‡‚ËÚÂÎÂÈ ËÌ‰ÓÎËÌÓ‚˚ı ÒÔËÓÔË‡ÌÓ‚ ÍÛ-
Ï‡ËÌÓ‚Ó„Ó fl‰‡ [1, 2]. ë ˆÂÎ¸˛ ËÁÛ˜ÂÌËfl ‚ÎËfl-
ÌËfl ·ÂÌÁ‡ÌÌÂÎËÓ‚‡ÌËfl ‚ ÍÛÏ‡ËÌÓ‚ÓÏ Ù‡„ÏÂÌ-
ÚÂ Ì‡ ÙÓÚÓıÓÏËÁÏ Ë ÒÔÂÍÚ‡Î¸Ì˚Â ı‡‡ÍÚÂË-
ÒÚËÍË ÒÔËÓˆËÍÎË˜ÂÒÍËı ÒËÒÚÂÏ ·˚ÎË ÒËÌÚÂÁË-
Ó‚‡Ì˚ ÌÓ‚˚Â ÒÔËÓÒÓÂ‰ËÌÂÌËfl ËÌ‰ÓÎËÌÓ‚Ó„Ó
fl‰‡ Ë ËÁÛ˜ÂÌ˚ Ëı ÒÔÂÍÚ‡Î¸Ì˚Â Ë ÙÓÚÓıÓÏÌ˚Â
Ò‚ÓÈÒÚ‚‡.

3-ÉË‰ÓÍÒË-6-ÓÍÒÓ-6H-·ÂÌÁÓ[Ò]ıÓÏÂÌ-4-Í‡·-
‡Î¸‰Â„Ë‰ 1 ÒËÌÚÂÁËÓ‚‡ÎË ÍÓÌ‰ÂÌÒ‡ˆËÂÈ 3-„Ë‰Ó-

ÍÒË-6-ÓÍÒÓ-6H-·ÂÌÁÓ[Ò]ıÓÏÂÌ‡ Ò ˝ÚËÎ-N-Ô‡‡-
ÚÓÎËÎËÏË‰ÓÙÓÏË‡ÚÓÏ, ÍÓÚÓ˚È Ó·‡ÁÛÂÚÒfl 
in situ ÔË ‚Á‡ËÏÓ‰ÂÈÒÚ‚ËË Ô‡‡-ÚÓÎÛË‰ËÌ‡ 
Ò ˝ÚËÎÓÚÓÙÓÏË‡ÚÓÏ, Ë ÔÓÒÎÂ‰Û˛˘ËÏ „Ë‰Ó-
ÎËÁÓÏ Ó·‡ÁÓ‚‡‚¯Â„ÓÒfl 4-ÏÂÚËÎÙÂÌËÎËÏËÌ‡ 
3-„Ë‰ÓÍÒË-6-ÓÍÒÓ-6H-·ÂÌÁÓ[Ò]ıÓÏÂÌ-4-Í‡·-
‡Î¸‰Â„Ë‰‡ ‡Á·‡‚ÎÂÌÌÓÈ ÒÓÎflÌÓÈ ÍËÒÎÓÚÓÈ 
(ÒıÂÏ‡ I). ëÔËÓÔË‡Ì˚ 2a–Â ÔÓÎÛ˜ÂÌ˚ ÍÓÌ‰ÂÌ-
Ò‡ˆËÂÈ ‡Î¸‰Â„Ë‰‡ 1 Ò ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘ËÏË ÔÂ-
ıÎÓ‡Ú‡ÏË 3H-ËÌ‰ÓÎÂÌËÎËfl ‚ ÔËÒÛÚÒÚ‚ËË 
ÚË˝ÚËÎ‡ÏËÌ‡. 
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ëËÌÚÂÁËÓ‚‡Ì˚ ÌÓ‚˚Â ÒÔËÓÔË‡Ì˚ ËÌ‰ÓÎËÌÓ‚Ó„Ó fl‰‡, ÒÓ‰ÂÊ‡˘ËÂ ‚ ıÓÏÂÌÓ‚ÓÈ ˜‡ÒÚË 
ÏÓÎÂÍÛÎ˚ ·ÂÌÁÓÔË‡ÌÓÌÓ‚˚È Ù‡„ÏÂÌÚ. àı ‡ÒÚ‚Ó˚ ‚ ÚÓÎÛÓÎÂ ËÎË ˝Ú‡ÌÓÎÂ ÔË ÍÓÏÌ‡ÚÌÓÈ ÚÂÏ-
ÔÂ‡ÚÛÂ ÔÓfl‚Îfl˛Ú ÙÓÚÓıÓÏÌ˚Â Ò‚ÓÈÒÚ‚‡ – ÔË Ó·ÎÛ˜ÂÌËË Ò‚ÂÚÓÏ Ò ‰ÎËÌÓÈ ‚ÓÎÌ˚ 365 ÌÏ 
ÔÓËÒıÓ‰ËÚ Ó·‡ÁÓ‚‡ÌËÂ ÏÂÓˆË‡ÌËÌÓ‚ÓÈ ÙÓÏ˚. ÇÂÏfl ÚÂÏË˜ÂÒÍÓÈ ÂÎ‡ÍÒ‡ˆËË ‚ ËÒıÓ‰ÌÛ˛
ÒÔËÓÙÓÏÛ ÒÛ˘ÂÒÚ‚ÂÌÌÓ Û‚ÂÎË˜Ë‚‡ÂÚÒfl Ò ÓÒÚÓÏ ÔÓÎflÌÓÒÚË ‡ÒÚ‚ÓËÚÂÎfl.

1 çàà ÙËÁË˜ÂÒÍÓÈ Ë Ó„‡ÌË˜ÂÒÍÓÈ ıËÏËË ûÊÌÓ„Ó ÙÂ‰Â‡Î¸ÌÓ„Ó ÛÌË‚ÂÒËÚÂÚ‡, êÓÒÚÓ‚-Ì‡-ÑÓÌÛ.
2 ûÊÌ˚È Ì‡Û˜Ì˚È ˆÂÌÚ êÓÒÒËÈÒÍÓÈ ‡Í‡‰ÂÏËË Ì‡ÛÍ, êÓÒÚÓ‚-Ì‡-ÑÓÌÛ.



Ç àä-ÒÔÂÍÚ‡ı ÒÔËÓÔË‡ÌÓ‚ 2a–e Ì‡·Î˛‰‡˛Ú-
Òfl ı‡‡ÍÚÂÌ˚Â ÔÓÎÓÒ˚ ÍÓÎÂ·‡ÌËÈ C=C Ò‚flÁË
ÔË‡ÌÓ‚Ó„Ó ˆËÍÎ‡ (1600–1630 ÒÏ–1), ‡ Ú‡ÍÊÂ ÔÓÎÓ-
Ò˚ ÍÓÎÂ·‡ÌËÈ Í‡·ÓÌËÎ¸Ì˚ı „ÛÔÔ ÍÛÏ‡ËÌÓ‚Ó„Ó
Ù‡„ÏÂÌÚ‡ ‚ Ó·Î‡ÒÚË 1720–1740 ÒÏ–1. Ç ÒÔÂÍÚ‡ı
üåê 1ç ‰‚‡ ÒËÌ„ÎÂÚÌ˚ı ÒË„Ì‡Î‡ ÓÚ ÌÂ˝Í‚Ë‚‡-
ÎÂÌÚÌ˚ı „ÂÏËÌ‡Î¸Ì˚ı „ÛÔÔ CH3 ‚ Ó·Î‡ÒÚË
1,15–1,75 Ï.‰. ÛÍ‡Á˚‚‡˛Ú Ì‡ ˆËÍÎË˜ÂÒÍÛ˛ ÒÚÛÍ-
ÚÛÛ ˝ÚËı ÒÓÂ‰ËÌÂÌËÈ. ÑÛ·ÎÂÚÌ˚È ÒË„Ì‡Î ÔÓÚÓÌ‡
3� ÔË‡ÌÓ‚Ó„Ó ˆËÍÎ‡ Ò ÍÓÌÒÚ‡ÌÚÓÈ ÒÔËÌ-ÒÔËÌÓ‚Ó„Ó
‚Á‡ËÏÓ‰ÂÈÒÚ‚Ëfl J = 9,7–10,7 Éˆ ÒÓÓÚ‚ÂÚÒÚ‚ÛÂÚ ˆËÒ-
ÍÓÌÙË„Û‡ˆËË ‚ËÌËÎ¸ÌÓ„Ó Ù‡„ÏÂÌÚ‡.

ùÎÂÍÚÓÌÌ˚Â ÒÔÂÍÚ˚ ÔÓ„ÎÓ˘ÂÌËfl ÒÓÂ‰Ë-
ÌÂÌËÈ 2a–Â ‚ ÚÓÎÛÓÎÂ ËÏÂ˛Ú Ï‡ÍÒËÏÛÏ˚ ‚ Ó·-
Î‡ÒÚË 295–355 ÌÏ, ÔË˜ÂÏ ÒÔÂÍÚ‡Î¸Ì˚Â ı‡‡Í-
ÚÂËÒÚËÍË Ô‡ÍÚË˜ÂÒÍË ÌÂ Á‡‚ËÒflÚ ÓÚ ‚Ë‰‡ Á‡ÏÂ-
ÒÚËÚÂÎfl ‚ N-„ÂÚ‡ËÎ¸ÌÓÏ Ù‡„ÏÂÌÚÂ (Ú‡·Î. 1).
èË Ó·ÎÛ˜ÂÌËË ÚÓÎÛÓÎ¸Ì˚ı Ë ˝Ú‡ÌÓÎ¸Ì˚ı 
‡ÒÚ‚ÓÓ‚ ËÌ‰ÓÎËÌÓÒÔËÓÔË‡ÌÓ‚ 2‡–Â Ò‚Â-
ÚÓÏ λÓ·Î. = 365 ÌÏ ÔË 293 ä Ì‡·Î˛‰‡ÂÚÒfl ÙÓÚÓ-
ÓÍ‡¯Ë‚‡ÌËÂ, Ò‚flÁ‡ÌÌÓÂ Ò Ó·‡ÁÓ‚‡ÌËÂÏ ÏÂÓ-
ˆË‡ÌËÌÓ‚˚ı ËÁÓÏÂÓ‚ 3a–e (ÒıÂÏ‡ II, Ú‡·Î. 1, 2,
ËÒ. 1). 
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í‡·ÎËˆ‡ 1. ëÔÂÍÚ‡Î¸Ì˚Â ı‡‡ÍÚÂËÒÚËÍË ÒÔËÓÔË‡ÌÓ‚ 2‡–Â ‚ ÚÓÎÛÓÎÂ; T = 293 K, λÓ·Î. = 365 ÌÏ

ëÓÂ‰. ëÔËÓÙÓÏ‡ åÂÓˆË‡ÌËÌÓ‚‡fl ÙÓÏ‡

λmax, ÌÏ ελ max
,  ÏÓÎ¸ · Î–1 · ÒÏ–1 λmax1, ÌÏ λmax2, ÌÏ λmax3, ÌÏ τ, Ò

2a 336 10550 403 592 631 16,3
2· 338 10600 405 592 630 16,0
2‚ 339 10200 405 593 630 16,1
2„ 339 10300 405 592 628 17,7
2‰ 338 12700 406 595 635 3,8
2Â 335 9700 405 – 609 15,4

4

í‡·ÎËˆ‡ 2. ëÔÂÍÚ‡Î¸Ì˚Â ı‡‡ÍÚÂËÒÚËÍË ÒÔËÓÔË‡ÌÓ‚ 2‡–Â ‚ ˝Ú‡ÌÓÎÂ; T = 293 K, λÓ·Î. = 365 ÌÏ

ëÓÂ‰. ëÔËÓÙÓÏ‡ åÂÓˆË‡ÌËÌÓ‚‡fl ÙÓÏ‡

λmax, ÌÏ λmax1, ÌÏ λmax2, ÌÏ λmax3, ÌÏ τ, Ò

2a 343 326 396 573 565,3
2· 343 325 396 572 563,7
2‚ 342 326 396 576 514,0
2„ 343 328 396 576 454,4
2‰ 341 – 398 582 40,8
2Â 342 326 395 571 618,0

èÓÒÎÂ ÔÂÍ‡˘ÂÌËfl Ó·ÎÛ˜ÂÌËfl ÔÓËÒıÓ‰ËÚ ÔÓ-
ÒÚÂÔÂÌÌÓÂ Ó·ÂÒˆ‚Â˜Ë‚‡ÌËÂ ‡ÒÚ‚ÓÓ‚ ‚ÒÎÂ‰ÒÚ‚ËÂ

ÂÎ‡ÍÒ‡ˆËÓÌÌ˚ı ÔÓˆÂÒÒÓ‚. ÇÂÏfl ÚÂÏË˜ÂÒÍÓÈ
ÂÎ‡ÍÒ‡ˆËË ‰Îfl ËÌ‰ÓÎËÌÓÒÔËÓÔË‡ÌÓ‚ 2 Û‚ÂÎË-



˜Ë‚‡ÂÚÒfl ÔË ÔÂÂıÓ‰Â ÓÚ N-·ÂÌÁËÎ¸ÌÓ„Ó Á‡ÏÂÒÚË-
ÚÂÎfl Í N-‡ÎÍËÎ¸Ì˚Ï, ÔË˜ÂÏ ‚ ˝Ú‡ÌÓÎÂ ÓÌÓ ‚
10–50 ‡Á ·ÓÎ¸¯Â, ˜ÂÏ ‚ ÚÓÎÛÓÎ¸Ì˚ı ‡ÒÚ‚Ó‡ı
(Ú‡·Î. 1, 2). 

ùäëèÖêàåÖçíÄãúçÄü  óÄëíú

ùÎÂÍÚÓÌÌ˚Â ÒÔÂÍÚ˚ ÔÓ„ÎÓ˘ÂÌËfl ÒÓÂ‰ËÌÂ-
ÌËÈ 2a–Â ÔÓÎÛ˜‡ÎË Ì‡ ÒÔÂÍÚÓÙÓÚÓÏÂÚÂ Specord
M-40. é·ÎÛ˜ÂÌËÂ ‡ÒÚ‚ÓÓ‚ ÔÓ‚Ó‰ËÎË ÚÛÚÌÓÈ
Î‡ÏÔÓÈ Ñêò-250 Ò Ì‡·ÓÓÏ ÒÏÂÌÌ˚ı ÙËÎ¸ÚÓ‚.
àä-ÒÔÂÍÚ˚ ‚ ‚‡ÁÂÎËÌÓ‚ÓÏ Ï‡ÒÎÂ Á‡ÔËÒ˚‚‡ÎË Ì‡
ÔË·ÓÂ Specord 75IR, ‡ ÒÔÂÍÚ˚ üåê 1ç – Ì‡
ÔË·ÓÂ Varian Unity-300 (300 åÉˆ) ‚ CDCl3. 
Ç Í‡˜ÂÒÚ‚Â ‚ÌÛÚÂÌÌÂ„Ó ÒÚ‡Ì‰‡Ú‡ ËÒÔÓÎ¸ÁÓ‚‡ÎË
ÓÒÚ‡ÚÓ˜Ì˚È ÒË„Ì‡Î CHCl3 (δ 7,25 Ï.‰.).

3-ÉË‰ÓÍÒË-6-ÓÍÒÓ-6H-·ÂÌÁÓ[c]ıÓÏÂÌ-4-Í‡-
·‡Î¸‰Â„Ë‰ 1. ä ‡ÒÚ‚ÓÛ 5 „ (15 ÏÏÓÎ¸) 4-ÏÂÚËÎ-
ÙÂÌËÎËÏËÌ‡ 3-„Ë‰ÓÍÒË-6-ÓÍÒÓ-6H-·ÂÌÁÓ[c]ıÓ-
ÏÂÌ-4-Í‡·‡Î¸‰Â„Ë‰‡ ‚ 100 ÏÎ ‰ËÓÍÒ‡Ì‡ ‰Ó·‡‚Îfl-
ÎË ÔË Ì‡„Â‚‡ÌËË 100 ÏÎ ÒÓÎflÌÓÈ ÍËÒÎÓÚ˚
(15%). êÂ‡ÍˆËÓÌÌÛ˛ ÒÏÂÒ¸ ÍËÔflÚËÎË 10 ÏËÌ, Óı-
Î‡Ê‰‡ÎË Ë ‡Á·‡‚ÎflÎË ‚Ó‰ÓÈ (500 ÏÎ). Ç˚Ô‡‚¯ËÈ
ÓÒ‡‰ÓÍ ÓÚÙËÎ¸ÚÓ‚˚‚‡ÎË, ‚˚ÒÛ¯Ë‚‡ÎË Ë ÔÂÂ-
ÍËÒÚ‡ÎÎËÁÓ‚˚‚‡ÎË ËÁ ‡ˆÂÚÓÌ‡. Ç˚ıÓ‰ 78%,
Ú. ÔÎ. 232–233 °ë. àä-ÒÔÂÍÚ, ν, ÒÏ–1: 1740, 1640,
1600. ëÔÂÍÚ üåê 1H (CDCl3), δ, Ï.‰.: 6,96–8,40 Ï
(6H, Ar); 10,68 Ò (1ç, ëçO); 12,16 Ò (1ç, OH).
ç‡È‰ÂÌÓ, Ï‡Ò. %: C 70,13; ç 3,40. C14H8O4. Ç˚˜ËÒ-
ÎÂÌÓ, Ï‡Ò. %: C 70,00; ç 3,36.

é·˘‡fl ÏÂÚÓ‰ËÍ‡ ÔÓÎÛ˜ÂÌËfl ÒÔËÓÔË‡ÌÓ‚
2‡–Â. ä ‡ÒÚ‚ÓÛ 1,1 ÏÏÓÎ¸ 3-„Ë‰ÓÍÒË-6-ÓÍÒÓ-

6H-·ÂÌÁÓ[c]ıÓÏÂÌ-4-Í‡·‡Î¸‰Â„Ë‰‡ 1 Ë 1 ÏÏÓÎ¸
ÒÓÓÚ‚ÂÚÒÚ‚Û˛˘Â„Ó ÔÂıÎÓ‡Ú‡ 2,3,3-ÚËÏÂÚËÎ-
ËÌ‰ÓÎÂÌËÎËfl ‚ 2-ÔÓÔ‡ÌÓÎÂ ÔË·‡‚ÎflÎË ÔË 
Ì‡„Â‚‡ÌËË 0,1 ÏÎ (0,7 ÏÏÓÎ¸) ÚË˝ÚËÎ‡ÏËÌ‡. 
êÂ‡ÍˆËÓÌÌÛ˛ ÒÏÂÒ¸ ÍËÔflÚËÎË Ò Ó·‡ÚÌ˚Ï ıÓÎÓ-
‰ËÎ¸ÌËÍÓÏ 2–3 ˜, ÓıÎ‡Ê‰‡ÎË, ‚˚ÎË‚‡ÎË ‚ ‚Ó‰Û Ë
ÌÂÒÍÓÎ¸ÍÓ ‡Á ˝ÍÒÚ‡„ËÓ‚‡ÎË ıÎÓÓÙÓÏÓÏ.
ïÎÓÓÙÓÏÂÌÌ˚È ÒÎÓÈ ÒÛ¯ËÎË Ì‡‰ CaCl2 Ë ÛÔ‡-
Ë‚‡ÎË ‰Ó Ó·˙ÂÏ‡ 10–15 ÏÎ. éÒÚ‡ÚÓÍ ıÓÏ‡ÚÓ-
„‡ÙËÓ‚‡ÎË Ì‡ Al2O3 (˝Î˛ÂÌÚ – ıÎÓÓÙÓÏ) Ë
ÔÂÂÍËÒÚ‡ÎÎËÁÓ‚˚‚‡ÎË ËÁ ËÁÓÔÓÔ‡ÌÓÎ‡. 

1�,3�,3�-íËÏÂÚËÎ-6-ÓÍÒÓÒÔËÓ(2H-1,5-‰ËÓÍ-
Ò‡ıËÁÂÌ-2,2�-ËÌ‰ÓÎËÌ) 2‡. Ç˚ıÓ‰ 38%. 
àä-ÒÔÂÍÚ, ν, ÒÏ–1: 1730, 1610. ëÔÂÍÚ üåê 1H
(CDCl3), δ, Ï.‰.: 1,16, 1,28 Ó·‡ c (6H, „ÂÏ 2CH3);
2,62 Ò (3H, NëH3); 5,83 ‰ (J 10,3 Éˆ, 1H, H3);
6,57–8,42 Ï (11H, Ar + H4). ç‡È‰ÂÌÓ, Ï‡Ò. %:
C 79,06; ç 5,30; N 3,53. C26H21NO3. Ç˚˜ËÒÎÂÌÓ,
Ï‡Ò. %: C 78,97; ç 5,35; N 3,54.

1�-ùÚËÎ-3�,3�-‰ËÏÂÚËÎ-6-ÓÍÒÓÒÔËÓ(2H-1,5-‰Ë-
ÓÍÒ‡ıËÁÂÌ-2,2�-ËÌ‰ÓÎËÌ) 2·. Ç˚ıÓ‰ 38%,
Ú. ÔÎ. 146–147 °ë. àä-ÒÔÂÍÚ, ν, ÒÏ–1: 1730, 1620,
1610. ëÔÂÍÚ üåê 1H (CDCl3), δ, Ï. ‰.: 1,15–1,32 Ï
(9H, 3CH3); 3,21–3,41 Ï (2H, ëH2); 5,82 ‰ 
(J 10,5 Éˆ, 1H, H3); 6,56–8,38 Ï (11H, Ar + H4). ç‡È-
‰ÂÌÓ, Ï‡Ò. %: C 79,11; ç 5,65; N 3,57. C27H23NO3.
Ç˚˜ËÒÎÂÌÓ, Ï‡Ò. %: C 79,20; ç 5,66; N 3,42.

1�-éÍÚËÎ-3�,3�-‰ËÏÂÚËÎ-6-ÓÍÒÓÒÔËÓ(2H-1,5-‰Ë-
ÓÍÒ‡ıËÁÂÌ-2,2�-ËÌ‰ÓÎËÌ) 2‚. Ç˚ıÓ‰ 51%,
Ú. ÔÎ. 105–106 °ë. àä-ÒÔÂÍÚ, ν, ÒÏ–1: 1720, 1600.
ëÔÂÍÚ üåê 1H (CDCl3), δ, Ï. ‰.: 1,15–1,37 Ï 
(21H, 3CH3 + 6CH2); 3,14–3,26 Ï (2H, ëH2); 5,83 ‰
(J 10,6 Éˆ, 1H, H3); 6,55–8,38 Ï (11H, Ar + H4).
ç‡È‰ÂÌÓ, Ï‡Ò. %: C 80,15; ç 7,22; N 2,80.
C33H35NO3. Ç˚˜ËÒÎÂÌÓ, Ï‡Ò. %: C 80,29; ç 7,15;
N 2,84.

1�-àÁÓÔÓÔËÎ-3�,3�-‰ËÏÂÚËÎ-6-ÓÍÒÓÒÔËÓ(2H-
1,5-‰ËÓÍÒ‡ıËÁÂÌ-2,2�-ËÌ‰ÓÎËÌ) 2„. Ç˚ıÓ‰ 6%,
Ú. ÔÎ. 255–256 °ë. àä-ÒÔÂÍÚ, ν, ÒÏ–1: 1720, 1620,
1600. ëÔÂÍÚ üåê 1H (CDCl3), δ, Ï. ‰.: 1,15–1,42 Ï
(12H, 4CH3), 3,83 Ï (1H, ëH); 5,80 ‰ (J 10,4 Éˆ, 1H,
H3); 6,71–8,39 Ï (11H, Ar + H4). ç‡È‰ÂÌÓ, Ï‡Ò. %:
C 79,51; ç 6,06; N 3,28. C28H25NO3. Ç˚˜ËÒÎÂÌÓ,
Ï‡Ò. %: C 79,41; ç 5,95; N 3,31.

1�-ÅÂÌÁËÎ-3�,3�-‰ËÏÂÚËÎ-6-ÓÍÒÓÒÔËÓ(2H-1,5-
‰ËÓÍÒ‡ıËÁÂÌ-2,2�-ËÌ‰ÓÎËÌ) 2‰. Ç˚ıÓ‰ 64%,
Ú. ÔÎ. 172–173 °ë. àä-ÒÔÂÍÚ, ν, ÒÏ–1: 1740, 1630,
1600. ëÔÂÍÚ üåê 1H (CDCl3), δ, Ï. ‰.: 1,32, 1,37
Ó·‡ c (6H, „ÂÏ 2CH3); 4,21 ‰ (J 16,5 Éˆ, 1H, CH2,);
4,59 ‰ (J 16,5 Éˆ, 1H, ëH2); 5,88 ‰ (J 10,7 Éˆ, 1H,
H3); 6,32–8,38 Ï (16H, Ar + H4). ç‡È‰ÂÌÓ, Ï‡Ò. %:
C 81,42; ç 5,30; N 3,08. C32H25NO3. Ç˚˜ËÒÎÂÌÓ,
Ï‡Ò. %: C 81,51; ç 5,34; N 2,97.

1�-(2-ÉË‰ÓÍÒË˝ÚËÎ)-3�,3�-‰ËÏÂÚËÎ-6-ÓÍÒÓÒÔË-
Ó(2H-1,5-‰ËÓÍÒ‡ıËÁÂÌ-2,2�-ËÌ‰ÓÎËÌ) 2Â. Ç˚ıÓ‰

26 é.É. çàäéãÄÖÇÄ Ë ‰.
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êËÒ. 1. ùÎÂÍÚÓÌÌ˚Â ÒÔÂÍÚ˚ ÔÓ„ÎÓ˘ÂÌËfl ÒÔËÓÔË‡Ì‡ 2· ‚
˝Ú‡ÌÓÎÂ ‰Ó Ë ‚Ó ‚ÂÏfl Ó·ÎÛ˜ÂÌËfl, C = 6,75 · 10–5 ÏÓÎ¸/Î,
λÓ·Î. = 365 ÌÏ



16%, Ú.ÔÎ. 85–86 °ë. àä-ÒÔÂÍÚ, ν, ÒÏ–1: 1720,
1610. ëÔÂÍÚ üåê 1H (CDCl3), δ, Ï. ‰.: 1,21, 1,33
Ó·‡ c (6H, „ÂÏ 2CH3); 1,83 Ú (1H, OH); 3,37–3,83 Ï
(4H, 2ëH2); 5,84 ‰ (J 10,5 Éˆ, 1H, H3); 6,67–8,39 Ï
(11H, Ar + H4). ç‡È‰ÂÌÓ, Ï‡Ò. %: C 76,25; ç 5,31;
N 3,35. C27H23NO4. Ç˚˜ËÒÎÂÌÓ, Ï‡Ò. %: C 76,22;
ç 5,45; N 3,29.

ê‡·ÓÚ‡ ‚˚ÔÓÎÌÂÌ‡ ÔË ÙËÌ‡ÌÒÓ‚ÓÈ ÔÓ‰‰ÂÊÍÂ
êîîà („‡ÌÚ ‹ 06-03-32561) Ë èÓ„‡ÏÏ˚ ‡Á-
‚ËÚËfl ûÊÌÓ„Ó ÙÂ‰Â‡Î¸ÌÓ„Ó ÛÌË‚ÂÒËÚÂÚ‡ Ì‡
2007 „.
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SYNTHESIS  AND  PHOTOCHROMIC  PROPERTIES
OF  NOVEL  SPYROPYRANS  CONTAINING

BENZOPYRANONE  MOIETY

O.G. Nikolaeva, E.B. Gaeva, E.N. Shepelenko, A.V. Tsukanov,
A.V. Metelitsa, B.S. Lukyanov, A.D. Dubonosov, V.A. Bren,

academician of RAS V.I. Minkin

New indoline spyropyrans containing benzopyranone moiety in chromene part of the molecule were syn-
thesized. Their solutions in toluene and ethanol reveal photochromic properties. Irradiation with 365 nm
light affords merocyanine form. The time of thermal relaxation to the initial spiroform considerably rises
with increasing of solvent polarity.
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